Relationship between opioids and prostaglandins in hypoxia-induced vasodilation of pial arteries in the newborn pig.
Previously, it has been observed that methionine enkephalin and leucine enkephalin contribute to hypoxia-induced pial artery dilation in the newborn pig. It has also been observed that the cyclooxygenase inhibitor indomethacin attenuates hypoxic hyperemia in piglets. The present study was designed to determine the relationship between opioids and prostaglandins in hypoxia-induced pial artery dilation. Newborn pigs equipped with closed cranial windows were used to measure pial artery diameter and collect cortical periarachnoid cerebrospinal fluid (CSF) for assay of opioids and prostaglandins. Hypoxia-induced artery vasodilation was mildly attenuated during moderate hypoxia (PaCO2 approximately 35 mm Hg), while this response was blunted during severe hypoxia (PaO2 approximately 25 mm Hg) by indomethacin, 5 mg/kg iv (23% +/- 1 % vs 18% +/- 1% and 33% +/- 2% vs 21% +/- 2% for moderate and severe hypoxia in the absence and presence of indomethacin, respectively). Hypoxic dilation was accompanied by increased CSF prostaglandin E2 (PGE2) concentration (1260 +/- 37 vs 1734 +/- 67 and 1256 +/- 33 vs 2859 +/- 189 pg/ml for moderate and severe hypoxia, respectively). Similar changes in CSF 6 keto PGF1alpha concentration during hypoxia were also observed. Topical PGE2 (10,100 ng/ml) increased CSF methionine enkephalin (874 +/- 35, 1290 +/- 44, and 1791 +/- 143 pg/ml for control, 10 and 100 ng/ml PGE2 respectively). Similar increases in CSF methionine enkephalin concentration were observed for topical PGI2. Additionally, these two prostaglandins also increased CSF leucine enkephalin concentration. Furthermore, while indomethacin had no effect on the release of CSF methionine enkephalin during moderate hypoxia, it attenuated the release of this opioid during severe hypoxia (786 +/- 27 and 2633 +/- 74 vs 781 +/- 51 and 2467 +/- 52; 926 +/- 15 and 3489 +/- 156 vs 898 +/- 11 and 2314 +/- 124 pg/ml for control and moderate/severe hypoxia before and after indomethacin, respectively). Similar effects of indomethacin on hypoxic release of leucine enkephalin were also observed. These data indicate that prostaglandins contribute to hypoxic pial dilation. Additionally, these data show that prostaglandins release the opioids methionine enkephalin and leucine enkephalin. Finally, these data suggest that elevated prostaglandin concentrations during severe hypoxia release opioids which in turn contribute to hypoxic pial dilation.